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ABSTRACT

Nodulation was studied in 93 species within 25 genera used, or with

potential for forage and browse. All the species in subfamilies Mimosoideae

and Papihonoideae were nodulated. Nodules were not observed in all

Bauhinia spp. in subfamily Caesalpinioideae. Nodules in most taxa were

mainly distributed on the crown region of the primary root. The crown

nodulation coupled with abundant leghaemoglobin, indicates the effectiveness

of these nodules. Our next step is to test most promising legume species for

pasture management and forage quality. Top pasture management blended

with good animal husbandry may result in the improvement of the livestock

industry.

KEY WORDS: Forage, browse, legumes, nodulation, taxonomy, livestock

production

INTRODUCTION

In Pakistan, depending on the region, grazing grasses and legumes is an important

practice like traditional feeding of freshly cut fodder (Dawson 1987; Rasheed & Athar

1997). The fertility return from animal excreta under grazing can be highly significant,

especially in grass/legume systems in which the nitrogen cycle under grazing assumes

considerable importance. Nitrogen fixation by nodulated forage and browse legumes

can increase productivity of rangelands and margmai croplands. Nodulated legumes

are not only self sustaining in their nitrogen requirement but they also add substantial

amounts of nitrogen to the soil. Little is known about the yield, plant growth and
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nitrogen fixation by indigenous and introduced forage legumes in Pakistan. Most
studies on nitrogen fixation pertain to annual forage legume crops (Mohammad &
Qamar 1988; Aihar & Johnson 1996). Information about other forage legumes or their

rhizobia is very limited in Pakistan. Even a comprehensive listing of forage legumes

and their nodulating ability is not available. The present study was conducted to

document potential forage and browse legumes of Pakistan with reference to their

nodulating ability.

MATERIALSANDMETHODS

Legume species growing under natural conditions were surveyed for their

nodulating ability from Pakistan and Azad Kashmir. Wild legumes were examined

under natural habitat while legumes of agricultural importance were observed from the

cultivated fields. Most legumes examined included herbs, shrubs, and vines.

Introduced legumes were studied in field trials of the Pakistan Agricultural Research

Council and provincial forest departments. Some of the legumes which are primarily

cultivated for their grain production also provide a good source of browse after

harvesting the crop. Likewise, some tree legumes traditionally used for shade, timber,

and fuel wood also hold promise for potential forage production (Brewbaker 1985).

These kinds of grain and tree legumes were also included in the list. Nodules were

distinguished from other kinds of morphological modifications or root malformation,

and nodulation data were recorded. Legumes were identified by the specimens

collected from the mature plants. The nomenclature and tribal classification are as

described by Kirkbride (1986). Author citations are quoted following instructions of

Brummitt & Powell (1992) as endorsed by the International V/orking Group on

Taxonomy Database for Plant Science (TDWG).

RESULTSANDDISCUSSION

Table 1 gives results of 93 species within 25 genera distributed in twelve tribes of

subfamilies Caesalpinioideae, Mimosoideae, and Papilionoideae. The nodules

observed in these species confirmed earlier reports ( Aguilar. et al. 1994; Allen & .Allen

1981; Athar 1996a, 1996b, 1997; Brewbaker 1985; Faria. et al. 1994; Mahmood &
Iqbal 1994; Subramaniam & Babu 1994). All the species in subfamilies Mimosoideae

and Papilionoideae were nodulated. Nodules were not observed in all Bauhinia spp.

in the subfamily Caesalpinioideae. Lack of nodulation has been reported in

Caesalpinioideae (Allen & Allen 1981; Athar 1997; Faria. et al. 1994; Mahmocd &
Iqbal 1994).

Nodules in most of the taxa were mainly distributed on the crown region of the

primary root. Nodule morphology in Papilionoideae and Mimosoideae coincided very

much with the description of Atliiir ( 1996a), Corby ( 1988), and Mahmood & Iqbal

(1994). Nodules varied from semi-globose to globose with streaked or smoothed
surfaces, to elongated and branched forms with projections into finger-like or fan-

shaped stmctures (Table 1). They occurred singly or as lobed structures. Nodules



14 PHYTOLOGIA January 1997 volume 82(1): 12- 19

were mostly pink or brown with reddish interiors. The crown nodulation coupled

with abundant leghaemoglobin indicates the effectiveness of these nodules.

The use of naturally occurring browse species is a vital component of livestock

production systems in many regions of the world. Tree leaves and pods form a natural

part of the diet of many ruminant species and have been used traditionally as a source

of forage for domesticated livestock in Asia, Africa, and the Pacific (Norton 1994).

Tr^ legumes not only provide feed for ruminants, there are also reports of their

inclusion in the diets of fish and poultry. The leaves, stems, and fruits may be used

for grazing either as a complete food or as a supplement to other feed. In Pakistan,

studies are needed on relative productivity from grazing legumes under intensive

management in both the rainfed and irrigated conditions (Dawson 1987; Rasheed &
Athar 1997). Such studies should focus on exploring special purpose forage legumes

(Rumbaugh 1988), comparative production and feasibility of grazed and green-chop

system of pasture management (Puckridge & French 1983). Top pasture management

blended with good animal husbandry may result in the improvement of livestock

industry. Our next step is to test most promising legume species for pasture

management and forage quality. Some of the species will also be evaluated for their

regeneration ability under periodic cereal cropping systems. The integration of

hvestock (sheep and/or cattle) will be necessary to optimize land use, grain and

meat/fibre outputs, and nitrogen cycling. Grazing during the growing season

enhances the establishment and persistence of legume components. Also, proper

grazing management can particularly control undesirable weeds, optimizing seed

production, and increased nitrogen cycling.
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Table 1 . Nodulation characteristics of some of the forage and browse legumes.

Legume
Species'
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Cicereae
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Mcdicai^o liitoralis Lois.
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